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(54) CONDUCTIVE TRANSPARENT BASE MEMBER 
AND MANUFACTURE THEREOF 

(57) Abstract: 



PURPOSE: To provide a conductive transparent base 
member and a method for manufacturing the same by COPYRIGHT: (C)1994,JPO 
utilizing a transparent conductive film having adequate 
conductivity and light transmissivity in practical use and 
excellent in moisture and heat resistance and etching 
property. 

CONSTITUTION: A conductive transparent base member 
is formed of a transparent conductive film made of 
amorphous oxide including indium (In) and zinc (Zn) as 
main cation elements on a transparent base member, 
wherein an atomic ratio ln/(ln+Zn) of In with respect to the 
amorphous oxide is set to 0.55-0.80. A transparent 



conductive film made of amorphous oxide including indium 
(In) and zinc (Zn) as main cation elements and having an 
atomic ratio ln/(ln+Zn) of 0.55-0.80 is manufactured on a 
transparent base member by a sputtering method, thus 
obtaining the conductive transparent base member. 
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jc»©¥f*: mm o>&**1ttif-y7nm&*&&R 

3*. £©«H-ffi»©»**fctt**^ w '***** MR 

tS iO^?-y^O««^ fligbfc(iii) ~(i 40 

to 0 5 5) RJfctt*'* y * 'J D 3H*«IK 



[0 0 5 6] WiSLfc^^—T-V bSrfflVN-ci&oJ: 

So ^ 

[0 0 5 7] EUittWUt^y* y v^tfel-i^BrJE 
S^SftSi^ «ta3 nm~3 0 0 0 nm©tSHrt-C;fc 

S„ tux, aiiiWWiiaio®^***"®^"^ 

t), LV>J&J¥tt 1 0 — 8 0 0 nmtfcS. 

[0 0 5 8] «:tj*5BWoi»«tt3SWa*ttt» W&bfc 

^-K=*-hS> R#B&ik**$r* 

VX^Xi>£^t>tfX&>Z>&^ 

i**«©»jfitefcftrfio-C'l>J:^U 5S«*«R©# 
[0 0 5 9] 

%mm i 

JSWW^SWi: LTJ¥$ 125/. m©2ttffi##y ^ 
ln/(In + Zn) a*0. 6 7 -C-fe3*y£#£rffl^ 

90/0) tBBR^ (*fi«9 9- 9 9%) k<D»&#X 
(A r : 0 2 = 1 0 0 0 : 2 . 8 ) SrX^E 

2 X 1 0^Torr*t?*AU ^-<7"V hfPAD«JESf4 2 

ovt % ^fcS1giaSSr6 0°c{^^tt^bx. d 

5 0 n m©S?«*mK I £SWiS#^S#-k^*J«L 

fc 0 fcia, aKii«iolWtt^ n - y (S 1 o a 

n) «©DEKTAK3 0 3 0 Srffl V>fcfi4ttffif-i 9 

Vo o 6 0] z.<DX5\zvx»btiit.mwmm74fi' 
n + zn)»icp»ff mw&ey ? 

«f ; =-«^tt»o s p s - i 6 o 

o v R 0 fiHTW^ttWft-k^^Wi-Jsv^ ^ . 
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'p-?71/y^RU-2 0 0B o EiTO^JSCT*3 it>' 

ttRWfcfcwctiaiu ) i-* » r©aw**« i <o& 

IsIVrlgJftSrBI 1 

[ooei] ^^^JBSa 

10, fOfc#©jft*« 5 5 0 n m) t£ £ !? 5 £ 

ftttKOCl/^FP) |c*<?«j£Ufc 0 4 0 10 

«C, 9 0%RH©*«=T?WaflM4lt»*« v% » WWMB 

1 0 0 0B*MttOj6aB«St*sJ:W3t«k3S'i** |a, * ,::L 
TMftLfc. $ bl-. *» : *m : 1:0. 
08:1 ©3iy?-^«Sr*t?10fflFli:|»^ 

2 MQ o fc#W*» 5>a*I*W* 

[0 0 6 2] JIJ£0iJ 2 
SEWa^SWk 125^m©2 5 * 

n + Zn) #0. 6 70i)OfefflV^ EiT<OK«"CW 
«ttaB7-f/u.k«:tHfiLfc. aW**^**** 
*,<s,*y^aSW3K*U H3SWrtSrixi0-To 

9. 9 9"/o) fc**#* (*W9 9- "° /o) 

(A r : O2 =1 0 0 0 : 2 . 8 (fMttfc) ) 
^E2X10- 3 Torr*^AL, ^-^f bfW>«EE£ 

4 2 0 vi^ £fc2£«E&g£ 1 4 oicui**t*nR£L 

■C, Efctt^S'^fS'^lw.fcOflWZ SOnmOSfi 30 

sgmiBi 1 traEfc^r-asw-btoW*^ 

[0 0 6 3] -<o±5lwU-C»6»nfcW«^W7^^ 

it In/ (In + Zn) |iICP»«fO«*0. 6 7T? 

1 i w«fcu-cwa«tt»w^^^*w* M 1 ° 0 0 40 

[0 0 64] Ht£0>j 3 

aw******* t 125^02 «A3E## y = 

t-f ViJ^AtSfit S n i Sr«*t5m_ I n© 
BFBtl n/ (In + Zn) #0. 6 7, « 3 
5Sn©BfttSn/dn + Zn + Sn)450.04 50 



§£*U H£tirt&l X 1 0- s Torr^T*'r-!'Sffi^* : = 
iOi, 7fl,*-yU7* (WE9 9- 9 9%) 

9 9. 9 9%) fc©Jg-&#:* (Ar :O 2 =10 
00:2. 8 (fleKtb) ) SrHfflE3'xi 0"*Torr*-C 
iAL, hfliAnWffifcs 5 o vtc, SfcStgiS 

g£8 ottc-ttu^lxKSUt:, EfStt*'*^ y 
let!) BBS 3 o 0 nmOa^*®*II£a^ii;:a• ; F•S#- 
_h^c/&l0ILfCo 

[0065] -<oi:v^xnh^tcmm.\mm7^^ 
j*{£^xmBimwKn<oHf&t: i c pic* t» sraufc 

I nOimi n/ (In + Zn) tXO. 6 
7\ iSjcitrfcSSnWlSWSn/ (In + Zn + 
Sn) ttO. 0 r.©a?8*««n© 

.Wi»«ffltII©«ffi1Stt:Sr3Slfe« 1 t L-CW*"*** 

tt»i$n i o o owM*©*iE«ft:&±tf#**aiB*£ 

[0 0 6 6] 3US034 

a^S#T-S*ti L-c»£ 1 2 5 /i ra©2»*'!) ^ 

"C I n 2 0 3 (Z nO) 4 X'tk£3nZtt£kmmt&® 
kVk{W-/WJ* (I n 2 0 3 ) kt>*bt£Z>%et&#*~- 
JfyY (I n^ttl n/ (I n+Zn) =0. 6 

7) fcfflvvc, «TOSf«-C*«ttaW7-f/uASr«3ft 

* h y 9 y ^^»«»-SS» U S: 5 X 1 0 

9 9. 9 9%) fcBft«3!f^ MW9 9- 9 9%) i:^^ 
-^-7?^ (A r : 0 2 =1 0 0 0 : 2 . 8 (&Sit) ) * 
JC3SJE3X10- l Pa*-CJ»XU ^y^tti**! 0 

Fv^hoy^H j.^y<y^y^jcJ:»>Kff2 
0 OnmOSWiti I «:aW!«» : f-K«-t»-*<* 1 ' 



[0 0 6 7] 5 1- Ltft6Hfc»ittaW7^ 
Alcov^-caW*««t I ©iBJ«Sr I CPl!i±9W*l-fc 
i:r?>, I nOJU^it I n/ (In + Zn) »0. 70 

^m^a?« ^ ^ /uA03te»aia*i aw**»s 1 

1 1 L-C»a«H4*»S:ff o-CfW^M 10 0 0 
^M«0*ffi«tt*s*tJ 5 *»aiS*** lfiW 
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[00 6 8] 5 
^<y?!Jy^-^5't'tttIn 2 O s (ZnO) 
„ T^SniA^fslW^i^ (In 
2 O a ) tA^/iSW-^'^^^ In© 
/S^tln/ (In + Zn) 7 0Wt©«r)i^ 

£t*tt**W4 fcHIKKL-C, lf2 0 0nmO» 

CPICfctJWJfcUfcfc^S. In©W^KIn/ 
(In + Zn) ttO. 7 £©89!* 
«R I ©fi*tt«rX«llHl«TJ=. ± 9 IS^fc&i*, 

jfi*fca9iilMtfll I ©*ffi«Si***W 1 fc l^-*-^ 

tnt, nmw i t fcfia«tt»» 

Lfc. £*,&©«*** H^ - *"- 20 
[00 6 9] HJSWI 6 

)B^B*B««5iiai»!:Lt, »«2 0 0 nm© 

1 ©&>££: I CPK£<omfcls1tb^Z>. InOJR^-Jt 
In/ (In + Zn) ttO. 7 3"C?feofc, £© 
3919MUK I ©fifittiXJIIStt 1 ^ J: 9 fl^fc^ft, * 

3t^Si§^tSPJ*«^ I ©^BfStftSr^Jfc^ 1 fc 

tt*w*froT*«»H i o o oi*ma©*a5isfii*»A 

[0 0 70] 7 

hib-CI n 2 0 3 (ZnO) 

2 0 3 ) ti»&*5«tt*^-^y b-C-feoT, I n© 40 
flW-tfcl n/ (I n + Zn) 3*0. 7 5©*©*^*: 

#&nfc*«ffiaiW7 a svMz^x'mwmnm i 

jftfcl CPfc*0M«Lfci:i2u In©g+ttln/ 
(In+Zn) B0. 7 9"Cfcoft, £©aW* 

«gt I ©JSftttfcxfcHSrJc J: IJW^fctS** 



fct? o-cWWIII iooo *|Hl«©*tiE«fii*J *t«fett : 

mmm^mMm 1 1 ph*«- t-cis \*it. 2 aw 

[0 0 7 1] *iS0iJ 8 
j«IBlB#©afetEffl««r8 O < C^Lfc^t4^SS0 i J7 
(CUT. 0 OnmOg^tl I 

>fA'A|tov»-caW«t««II©aj«S:l d Pic 

Lfctr5> I n<Dfsf.^Fik. In/ (In + Zn) ttO. 

El»f ± 9 W^fclS*. *ftKT?*> 5 - 1 W Ufco 

* 1 tc^-fo 
[0 0 7 2] HiSCT 9 
^<5/?yy^-^'yhtUIn 2 0 3 (ZnO) 

« ft5A*H«ft^tti:»fc^ (I n 

2 o 3 ) i'y b-c-fcox, uo 

JR^f-H: I n/ (I h + Zn) jPO. TSWtOSrffl^fc 

^Srl CPt^i9Sy*Lfci:r^, InOgfttln/ 

(In + Zn) B0. 7 9-Cfcofc 0 
«K I ©*S*tt«rX«ft0#ffc J: 0 H^fcS*, ^b b bKX- 
fc5 r i AJfiJP^ L/C, COi»ttta9!7 -f ZUAWJftlKS 

ii-^t^p^^a® 1 ©aiBSSifirsfeMsw 1 1 mmz. l-c 

i« k t i> UltW 1 ^ LtiSW^ 

SrifTo-cK^^FPrg 1 0 oomfsiik<o$mi£&i&&&ft& 

[00 7 3] ^tSCT 1 0 
^'/?!)V^-^Vl-tt"CIn2 0 3 (ZnO) 

In/ (In + Zn) # 0 . 75, f3^tfe5Sn 
Of^ltSn/ (In + Zn + Sn) ^ 0 . 0 4tM 

nmOaW*«KHS:aWK» : F-a6tt-tl-*WE l '* : « r 

©i^ {cuxwfe^fcWttaw^wA'A'cti, a5^* 
ttKn i±aift-Y ^ » a t mtmz t S n © 

I n©«-=FJt I n/ (In + Zn) ttO. 78, ^ 
3 5E*-C*>5Sn©flK-T-H:Sn/ (In + Zn + Sn) 
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MlW>«a5««i*3ttfi« 1 i: |HM*K:b-c8!lir*-a fc fc *> 
Mi o o o#BB«©«lilfitt*5*u s ** K8i8 **** w 

[00 7 4] Mfi&ffl 1 1 

Vo O 7 5 ] © J: 5 Lt» 6>*lfc*«ttaW 7 -f 

fc^i. I nWI n/ (I n + Zn) ttO. 70 
-Cfcofc. r ©»«*«« I ©*S*tt*X*lEl*r 

lei ^ftJttffcSrirtfflWL*:. r© 

• 1 1 Rate b-cwajwtwwsrfi 1 o-cWWMH 10 0 0 

[0 0 7 6] tfcge^Jl 

aott-a-BWk* (i to) ^fefcssasfrc*^ i 

ltlBI«fcb-C. BW8 0 0nmOaW»li*aj< 

SftPJ 1 k mm*- L-caa«M4K«Srff o-C«W*W i 

o o oi*Mao*aitsa* ^i^t*®****** 1 1 fc 

[0 0 7 7] ikgc^J 2 

«©a^iwt« (i to a»&fc**js*-c*<>t> i 

„fcSn©**ftI n/SnaS9/l-e***ft**a 
V%fc!W«ltfc0«4 t n«S- LT, tt*2 0 0 n m©@ 



fcfc^t-, HJS0iJ 1 1 rwc L-c»a»tt»w 

^^(D^y^vmm^mmm i raw- b-csasu 

f Co 'r*x &©*£*&£ 1 t'^"t"o 
10 [00 7 8] Jfctfc^J 3 

■ft-Ov^A* — fy b (InOg^ltln/ (In + 
Zn ) ;j:o. 9 0 T-fc 5 *Bft #) «r« V <»fc»0-tt*ttW 
4 tP«iat, i)?2 0 0 nm©SWW^S 
^SWiKUfcJK Ufco n © J: 5 L"C» 6>*Lfc*«* 

WfcUti::*. In©f^JtIn/ (In + Zn) tt 
o. 9 3-Cfcofc, n©8W5**BM>*Sfitt*X 
*E1 Win * 0 W^fctt*. 5 r. a**JW U 

20 jt. *©»*ffi8W7^/i/A©*4*aia*J:aw*«w 
%mm 1 1 s«t- L-c»aiRttWfcSrtTo-c»t»i*H i 

0 0 0l*««O*ai»«t33 J:tf3fe»ai8*€r*«« 1 ^ 

* 1 

[0 0 7 9] i£&W 4 

IW^'^A^-^S't' (InO^ttln/ (In + 
30 Zn) 9 3TfjE>a«s*S#) SrfflV^6l^»3WS«. 

4ilSI«fcL-C, J^J?2 0 0 nm©SW*«IK£5S*J» 
^£W±t^)KUfc 0 i©J:5i::b-C»6»*t*:W«tt 

SUSLfci:^^, InOWIn/ (In + Zn) B 

o. 9 7-cfeofc. !©SiiilR©S B mSrX 

fc 0 r. ©«mS!« 7 -f ^ A©3t^SiS# i S^UWH 
©«B5*fit«:iaKW 1 fc ratRI- LT^i-* t i tK, 

40 ooo WHfc©*iE«ffi*8 itffcafcBjS****** 1 i 

ft 1 JC^-f o 

[0 0 8 0] JttfcfllJ 5 

^y^^-J-Vb (InOBWIn/ (In + 
Zn) aso. 9 3t*5»8W Srfflv^«*Hi**fi« 
8 iW«fcLT, KI52 0 0nm©3SW*««SraW* 
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M*Ufcfcr«K I nOW-T-Jtl n/ (I n + Zn) ft 

WWftM 10 0 oWWfcOftffi^Si******* 3 **** 
**«i4:RI*fcb-CJB3£U*:. 5§WW«««> 

[00 8 1] Jtt£0iJ 6 

mm, J¥$5mm) 3 |@Sriag LfCbroSrfflV^c^fi 
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A^teov^r3W^1BlBW>*&>*& I CP 

\Z.3:*>m&l,±.kZ.Z>* InOlf^tkln/ (In + Z 
n) B0. 12t*ot ;:©S8l!i»«BW>*ea 

m io o o wiwa©*ffi««:*j ±t/3te(KSii**3fe*w 

[0 0 8 2] 

[«1] 
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rat) ©*-ns^hSv^ka^> 

■ S [ 0 0 8 4 ] L-Cft*««> I TOK 



^Sfttttev^ BWROiia 5 , SB**** 

I TOBS&Kft*:Jttt«2 ©*«tt3SW7-f /UAJC 

[0 0 8 5] H*SI?iJ 12 
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L"CJ?£ 12 5m mV>mTA>* V #7 

? A* SMlSl6»i 1 nOJR^F-tt In/ (In 

+ Zn) #0. 6 PTOSIS 

■cairttffi8wj(f9^*»5fi^*^ mm*?**** 

*-U XSlfrtSrl X 1 0- s Torr}^T*-C-«JEbfc o - 

T**W* (JW9 9- 9 9%) ***** 
(jEggg. 9 9%) kOil^^ (Ar:O,«10 
0 0:2. 8 (iWttb) ) £*£BE2 X 1 O-^orr^-C 10 
^ AL ^ f—sft, bPpin«BESr4 2 0 Vte, SfcSt&tS 

* ^ 3 1 0 n m<o3SW * 
[0 0 8 6] i©i5Ktt*6^fcMffi8^7^ 

InOfWIn/(In + Zn)B^fH 
y^^-^V hirlH— <D0. 6 7-Cfcofco r<D 

«ttfoti»i*iii iooo ^nB«o*ai«R*»* w 

[0 0 8 7] 3 

aw#?**»fc vxmz 1 2 5 * mo*7*» i> 

tffilSfc^-CInC^ttln/ (In+Zn) ^ 30 
0 6 7CDt>W£fflV^t, 8TF«>lW?*«* 3 S ?,3:tf7 

SSUKSMFU KS»rttrix l o- s TorrWT£-eMffi 
L/C Tfr*-*-** <tt*9 9- 9 9%) 

S?35f^. (^9 9. 9 9%) bOW&X* < Ar : ° 2 
= 1 0 0 0:2. 8 (ff«tfc) ) £H?££E2 X 1 O^To 

^«ra«Sr2 4 0 c C{^ix^n^bX, Rfctt*** 

* y ^{Ci >)^2 8 0n m<oaiB*«W I 

40 

[0 0 8 8] -©±5fcLT»&nfcl**«B3«#7* 
In/ (In + Zn) tt I C P»#fOfi*0 . 6 7 -C* 



[008 9] HJSM 14 

aw*?***** l-c*£ i 2 5 * m©i7^y#7 
a t &[££& b (Dm^'^mtm^m s*fc*u*« 

a»b*S«!ft* - C*>^^ InOJB^tfcln/ (In + 
Zn) iSO. 6 7, JB3 5c*-C**SnOJR^JfcSn/ 
(In + Zn + Sn) i« 0 . 0 4tfc5^M«^ 

!> ^£j«fc:iS*U H3S*rtSr 1 X 1 O-^orr^T* 
TSJELft. r<0^, T AW99. 9 9 
%) (M9 9- 9 9%) tOft*-^ < A 

r:0 2 =1000:2. 8 (flcRtk) ) £JI£E3 X 
1 0-*Torr*-C-*AL, hfWlO*EE«:3 5 0V 

{C, £fc£«i£g&2 1 0 o C(^^*ni2«U-C, DC 
^hpy^Vi-^ h^y^'J ^«::*5aW»3 o 

[0090] -<D£o\^x&btitz.mm.te.mw#7* 

P^WW^*, InO«?itIn/ (In + Zn) B 
0. 6 7> f 3%i-Cfc5SnOf^ttSn/ (In + 
Zn + Sn) B0. 0 4-Cfeofc= 

[0 0 9 1] -OJ»*tt38M3V5^©3t«BSia*fcaW 

1 1 1 b nttd U-Ciif?m^ttK»*tT^-C^ 
K^FbI 10 0 o#M«o*B5«ft** iVJfelftaBi*** 

[00 92] H1£01J 15 

^«rfflv\ ^y^'y^'^''^ ^ -yy^tLtIn ^ o, 

(Z n O) * -C*£;h,5*#ft«ttfc^WkBHfc-f 

(u,o.) hfrht£**m»*-#y* (In 

OgWln/(In + Zn)=0. 6 7) fefflV^, 

?mw.^mm^ xswrtsrs x 1 0 - s Torrwr*-c-® 



BELfc. T (*6«9 9- 99% > * 

Wtmtf* (*fi* 9 9 - 9 9%) tOS^^ (Ar :0 
2 = 1 0 0 0 : 2. 8 (ft«Jt) ) SrK^ffS X 1 0" 1 

j£^^2 0=C(^n^tS«L-C. RF-^^Ho^ 
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,|oo93] -<D£o\^x&btx.*.mm.vmw#7* 

InOgTOIn/ (In + Zn) t±0. 7 Of 

t 9 fl^fc^ s - * * S * J ^ ^ 

*£tt0y 1 1 mw- u-ca jm-s * * mmm 1 k 
wm^xmmm&^itft^&mmm i o o o win 

JKWiirlHlWtb-cWiSLfc. mb^^2iOT 
[00 94] 1 6 

^ y; ?yy^-^5'^^:LXIn ^ 0 3 (ZnO) 

^ttIn/(In+Zn)^0. 7 0Ot©8:«V^ 
1 5 fclRHSHnLt. i»2C 0 nmOWi 
*«in*aW#?*^-fc' :: '* Bll ' fc - r©£5KL 

(In + Zn) ttO. 7 4-CfoofCo ^©388* 

fc a r.n 2 ,:: *"*"<» 

[00 9 5] 3£Jfe01J 1 7 
,ftW*©«R!a**2 0 Otl!ibfc£A^tt*ft« 1 6 * 
H^bX, SH*2 5 Onm©gW«e«i I *a«#7 

o 7 3 -c-fcofc 0 r ©aw*«* I 

©«ffii£ta£lli£0»i 1 L-CJBJrrs * 4: 

1 fc Httlz: Lt»a»ttl«fc*ff o-Cf»«FlBI 1 

o o oms^ommi&^^mmmm^mmmi t 

2 f^^"t"= 
[00 9 6] 1 8 

ffl^fcW*i±3StfiH 1 6 t IB*!- L-C, tt*2 5 0 n m 



©aw*«iu*aw#?**wi ,!: ** | * Lfc » 1<oi 

IOtajfc&ICPK.fcOSIJSl'fc.fc-^ In©®?*. 
In/ (In + Zn) tiO. 7 w© 

ftK-cfcsrfcasWWbfc. r©t*«l4a9J#7*®# 

u-cfflje+s tki>\^ mi&m 1 1 raw- b-ciss^te 

10 1 * ISI«»-L-CiWJ£Lfc. S 6>K. 

shsimbbe i ©^ y ^-^saazsr^iKW 1 1 mm\z- 

[0 0 9 7] Hffitffl 1 9 

i 5 1 b-c, W2oon m©asH**«s 

j*aw#9*»*-fcl-'*** l '* : « r©±5l-U"C#6> 

20 CPtC«fc9Sa£bfc£r^ InO»WIn/(In 
+ Zn) tiO. 7 2-Cfcofc. 
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